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What Is Claimed Is: 



A method of processing a plurality of keep-alive messages generated by a 
corresponding pluralijy of end systems, each of said plurality of keep-alive messages being 
designed to request the status of a corresponding point to point (PPP) session implemented 
on a communication/network, said method comprising: 

receiving in an aggregation device said plurality of keep-alive messages; 
generating in said aggregation device an aggregated request packet which indicates 
that the status of said PPP sessions is requested; and 

sending said aggregated request packet on said communication network to a peer 
aggregation device 



1 

2 
3 
4 

1 



2. The method of claim 1, further comprising: 

receiving said aggregated request packet in said peer aggregation device; 
indicating the status of said plurality of sessions in an aggregated reply packet; and 
sending/said aggregated reply packet to said aggregation device. 



3. The 



reply 



2 aggregated 

3 packet indicates 



method of claim 1 , further comprising receiving in said aggregation device an 
packet from said peer aggregation device, wherein said aggregated reply 
the status of at least some of said plurality of PPP sessions. 



1 4. Thd 

2 message to one 

3 alive-messages 



method of claim 3, further comprising sending a proxy keep-alive reply 
of said plurality of end systems originating a corresponding one of said keep 
without waiting for said aggregated reply packet. 
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5. The method of claim 4 J further comprising: 

maintaining a remote stajcus table in said aggregation device, wherein said remote 
status table indicates the status pf sessions supported by said aggregation device; 

updating said remote status table with the information in said aggregated reply packet; 

and 

generating said prox)^ keep-alive reply according to said remote status table. 

6. The method of cFaim 5, wherein said proxy keep-alive message indicates that the 
corresponding session is/alive/OK when a first keep-alive message is received for the 
corresponding session. 

7. The method/of claim 6, further comprising initializing the status of each of said 
session to alive/OK such that said proxy keep-alive message in response to said first keep- 
alive message indicates alive/OK status. 

8. The method of claim 1, wherein said communication network is implemented 
using one of frami relay, ATM and IP networks. 



9. The mdthod of claim 1, wherein said aggregation device is one of a network access 



server and home 
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gateway. 



10. A method of processing an aggregated request packet in an aggregation device, 
wherein said ag^egated request packet indicates that the status of a plurality of point-to-point 
sessions are requested, said method comprising: 
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examining said aggregatecVrequest packet to determine said plurality of point-to-point 
sessions; / 

determining the status of each of said plurality of point-to-point sessions; 

generating an aggregate^ reply packet indicating the status of said plurality of point- 
to-point sessions; and / 

sending said aggregated reply packet to said peer aggregation device. 

1 1 . The method of claim 10, wherein said determining comprises accessing a local 
status table which contains/the status information of at least some of said plurality of point- 
to-point sessions. / 

12. The method/of claim 10, wherein said generating comprises including a client 
magic number associated with each of said plurality of point-to-point sessions. 

13. The method of claim 10, wherein said generating comprises setting a bit to one 
logical value to indicate that a corresponding one of said plurality of sessions is OK/alive, 
and to another logical value to indicate that said corresponding one of said plurality of 
session not OK/aliv|e. 

14. The mkhod of claim 10, wherein said aggregation device comprises one of a 
network access ser ^er (NAS) and a home gateway implemented in a communication network. 

15. An aggregation device for processing a plurality of keep-alive messages 
generated by a coi responding plurality of end systems, each of said plurality of keep-alive 
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messages being designed to requej^t the status of a corresponding point to point (PPP) session 
implemented on a communicaticm network, said aggregation device comprising: 



an input interface receiv 
a message aggregator 



ng said plurality of keep-alive messages; 
;oupled to said input interface, said message aggregator 
examining said plurality of mesfeage and generating data according to a format indicating that 
the status of said PPP sessions is requested; and 

an output interface ssnding an aggregated request packet on said communication 
network to a peer aggregatidJn device, said aggregated request packet containing said data 
generated by said message aggregator. 



16. The aggregation device of claim 15, further comprising an encapsulator 
encapsulating said data ir^a packet suitable for transmission on said communication network. 

17. The aggregation device of claim 16, further comprising: 

a remote status^able indicating the status of sessions supported by said aggregation 
device; and 

a de-aggregatbr receiving an aggregated reply packet from said peer aggregation 
device, wherein said aggregated reply packet indicates the status of at least some of said 
plurality .of PPP sessions, said de-aggregator updating said remote status table with the 
information in said aggregated reply packet. 



18. The aggregation device of claim 1 7, further comprising a proxy reply unit sending 
a proxy keep-alivp reply message to one of said plurality of end systems originating a 
corresponding on| of said keep alive-messages without waiting for said aggregated reply 
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packet 



W. The invention of claim 18, wherein said aggregation device comprises a network 
access server. 

20. iThe aggregation device of claim 18, wherein said aggregated request packet 
contains a m^gic number related to each of the corresponding sessions. 

21. i%i aggregation device for processing a plurality of keep-alive messages 
generated by alcorresponding plurality of end systems, each of said plurality of keep-alive 
messages being pesigned to request the status of a corresponding point to point (PPP) session 
implemented orua communication network, said aggregation device comprising: 

first means for receiving said plurality of keep-alive messages; 



means for 
said PPP sessions 
means for 



generating an aggregated request packet which indicates that the status of 
is requested; and 

ending said aggregated request packet on said communication network to 



a peer aggregation! device. 



22. The aggregation device of claim 21, further comprising second means for 
receiving an aggregated reply packet from said peer aggregation device, wherein said 
aggregated reply packet indicates the status of at least some of said plurality of PPP sessions. 



23. The aggregation device of claim 22, further comprising means for sending a 
proxy keep-alive reply message to one of said plurality of end systems originating a 
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3 corresponding one of said keep ^ive-messages without waiting for said aggregated reply 

4 packet. 
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24. The aggregation device of claim 23, further comprising: 

means for maintaininga remote status table in said aggregation device, wherein said 
remote status table indicate^the status of sessions supported by said aggregation device; 

means for updating/said remote status table with the information in said aggregated 
reply packet; and 

means for generating said proxy keep-alive reply according to said remote status table. 

25. An aggregation device for processing an aggregated request packet, wherein 
said aggregated request packet indicates that the status of a plurality of point-to-point 
sessions are requested, said aggregation device comprising: 

means for examining said aggregated request packet to determine said plurality of 
point-to-point sessijons; 

means for determining the status of each of said plurality of point-to-point sessions; 
means for generating an aggregated reply packet indicating the status of said plurality 



of point-to-point 
means for 

26. The 
comprises means 
at least some of 



ssions; and 

sending said aggregated reply packet to said peer aggregation device. 

aggregation device of claim 25, wherein said means for determining 
br accessing a local status table which contains the status information of 
sMd plurality of point-to-point sessions. 
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27. The aggregation dcj/ice of claim 25, wherein said means for generating includes 
a client magic number associated with each of said plurality of point-to-point sessions. 

28. The aggregation jdevice of claim 25, wherein said means for generating sets a bit 
in said aggregated reply packet to one logical value to indicate that a corresponding one of 
said plurality of sessions is OK/alive, and to another logical value to indicate that said 
corresponding one of said plurality of session not OK/alive. 

29. The aggregation device of claim 25, wherein said aggregation device comprises 
one of a network access ^erver (NAS) and a home gateway implemented in a communication 
network. 



30. An agg-egation device for processing an aggregated request packet, wherein 
said aggregated request packet indicates that the status of a plurality of point-to-point 
sessions are requested, said aggregation device comprising: 

an input interface receiving said aggregated request packet; 



a de-encap: 
aggregated reques^ 
a reply ge 



ilator examining said aggregated request packet to determine that said 
packet relates to requesting the status of point-to-point sessions; 
nerator determining the status of each of said plurality of point-to-point 
sessions, and generating an aggregated reply packet indicating the status of said plurality of 
point-to-point ses sions; and 

an output interface sending said aggregated reply packet to said peer aggregation 

device. 
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1 31. The aggregation device of claim 30, further comprising a local status table storing 

2 the status information of at lept some of said plurality of point-to-point sessions, wherein 

3 said reply generator determines the status of said at least some of said plurality of point-to- 

4 point sessions by accessing skid local status table. 

1 32. The aggregation device of claim 31, further comprising a session manager 

2 updating the status of said plurality of point-to-point sessions in said local status table. 

1 33. The aggregation device of claim 30, wherein said reply generator includes in said 

2 aggregated reply packet/a client magic number associated with each of said plurality of point- 

3 to-point sessions. 
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34. The aggregation device of claim 30, wherein said reply generator sets a bit in said 
aggregated reply packet to one logical value to indicate that a corresponding one of said 
plurality of sessions is OK/alive, and to another logical value to indicate that said 



corresponding one 



of said plurality of session not OK/alive. 



35. The a^;: 
coupled to said de 
request packet to 
reply generator to 



gregation device of claim 30, further comprising a keep-alive processor 
-jencapsulator, wherein said keep-alive processor examines said aggregated 
c etermine that status of point-to-point sessions is requested and causes said 
generate said aggregated reply packet. 



1 



2 



36. The aggregation device of claim 30, wherein said aggregation device comprises 
one of a network access server (NAS) and a home gateway implemented in a communication 
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3 network. 

1 137. A computer-readable medium carrying one or more sequences of instructions for 

2 causing a aggregation device to process a plurality of keep-alive messages generated by a 

3 corresponding plurality of end systems, each of said plurality of keep-alive messages being 

4 designedUo request the status of a corresponding point to point (PPP) session implemented 

5 on a cormmunication network, v^herein execution of said one or more sequences of 

6 instructions by one or more processors contained in said aggregation device causes said one 
p 7 or more processors to perform the actions of: 

8 receiving in an aggregation device said plurality of keep-alive messages; 

^ 9 generating in said aggregation device an aggregated request packet which indicates 

tnO that the statuslof said PPP sessions is requested; and 

pi 1 sendina said aggregated request packet on said communication network to a peer 

Hi 2 aggregation device. 

1 38. The computer-readable medium of claim 37, further comprising: 

2 receiving said aggregated request packet in said peer aggregation device; 

3 indicating me status of said plurality of sessions in an aggregated reply packet; and 

4 sending saicn aggregated reply packet to said aggregation device. 

1 39. The computer-readable medium of claim 37, further comprising receiving in said 

2 aggregation device an aggregated reply packet from said peer aggregation device, wherein 

3 said aggregated reply packet indicates the status of at least some of said plurality of PPP 

4 sessions. \ 
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1 40. The compuder-readable medium of claim 39, further comprising sending a proxy 

2 keep-alive reply message to one of said plurality of end systems originating a corresponding 

3 one of said keep alive-lmessages without waiting for said aggregated reply packet. 
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41. The compruter-readable medium of claim 40, further comprising: 
maintaining a[ remote status table in said aggregation device, wherein said remote 

status table indicates the status of sessions supported by said aggregation device; 

updating saiq remote status table with the information in said aggregated reply packet; 

and 

generating s iid. proxy keep-alive reply according to said remote status table. 

42. A comp uter-readable medium carrying one or more sequences of instructions for 
causing an aggrejjation device to process an aggregated request packet, wherein said 



aggregated request 
requested, whereir 



packet indicates that the status of a plurality of point-to-point sessions are 
execution of said one or more sequences of instructions by one or more 
processors contaihed in said aggregation device causes said one or more processors to 
perform the actions of: 

exammmg said aggregated request packet to determine said plurality of point-to-point 



sessions; 



Patent 



determinii^g the status of each of said plurality of point-to-point sessions; 

an aggregated reply packet indicating the status of said plurality of point- 
and 



generatm: 
to-point sessions; 

sending s£ id aggregated reply packet to said peer aggregation device 
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43. The cpmputer-readable medium of claim 42, wherein said detemiining comprises 
accessing a local status table which contains the status infomiation of at least some of said 
plurality of poiryt-to-point sessions. 

44. Thd computer-readable medium of claim 42, wherein said generating comprises 
including a clijent magic number associated with each of said plurality of point-to-point 
sessions. 

45. Tne computer-readable medium of claim 42, wherein said generating comprises 
setting a bit lo one logical value to indicate that a corresponding one of said plurality of 
sessions is OK/alive, and to another logical value to indicate that said corresponding one of 
said plurality of session not OK/alive. 



46. iThe computer-readable medium of claim 42, wherein said aggregation device 
comprises one of a network access server (NAS) and a home gateway implemented in a 
communication network. 
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